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Ordering Information
To receive documents or other information about occupational safety and health topics, contact NIOSH at In the field of nursing, work-related musculoskeletal disorders (MSDs), such as back and shoulder injuries, persist as the leading and most costly U.S. occupational health problem . A large body of evidence indicates that a substantial number of work-related MSDs reported by nurses are due to the cumulative effect of repeated manual patient-handling activities and work done in extreme static awkward postures. In a list of at-risk occupations for musculoskeletal disorders in 2007, nursing aides, orderlies, and attendants ranked first in incidence rate with a case rate of 252 cases per 10,000 workers, a rate seven times the national MSD average for all occupations. Emergency medical personnel ranked second, followed by laborers and material movers, ticket agents and travel clerks, and light and heavy truck drivers among the top six at-risk occupations [Department of Labor, Bureau of Labor Statistics (BLS), 2009]. The nursing occupation also typically ranks in the top ten in yearly incidence rate of sprain and strain injuries.
In most industries MSD injury rates have declined in recent years, yet MSD rates for nurses in the healthcare industry have not declined during the same period. Healthcare units at high risk for back and other injuries to caregivers have certain characteristics:
• History of frequent injuries • High proportion of dependent patients • Lack of use of lifting equipment in good repair • Low staffing levels
The high physical demands associated with handling and moving patients-who are getting heavier as obesity rates in the United States climb-are probably the largest contributing factor to high rates of MSDs among practicing nurses. The aging of the workforce likely contributes to the problem; the average age of a registered nurse in the United States is approximately 47 years. Also contributing to the negative health consequences of manual handling is the shortage of nurses-Peter Buerhaus, a researcher at Vanderbilt University Medical Center, has estimated that there will be a shortage of 285,000 nurses by the year 2020 and 500,000 by the year 2050 in the US-likely resulting in longer work hours and more demanding schedules for practicing nurses. More than 30 years of evidence has demonstrated that manual patient handling and relying on body mechanics is unsafe ). Furthermore, this evidence Background indicates that adoption of safe patient handling (SPH) techniques, where nurses use assistive equipment during transfers, is effective in reducing the incidence of MSDs related to the handling of patients ).
Educators at schools of nursing, however, continue to teach outdated techniques for patient handling. These approaches rely on "proper" body mechanics-when there really is no safe method to manually lift another adult human being. The two-person lift and the hook-and-toss methods persist as primary approaches taught to student nurses for lifting and moving patients ). Experts and advocates of safety in handling patients consider these techniques unsafe .
Likely reasons that SPH techniques have not been widely accepted nor incorporated into fundamental nursing education include the fact that (1) the knowledge base for applying ergonomics to handling patients has only recently evolved and (2) available evidence-based teaching materials and resources targeted toward faculty are lacking. This SPH curricular material, developed by cooperative effort among the National Institute for Occupational Safety and Health (NIOSH), the Veterans Health Administration (VHA), and the American Nurses Association (ANA), will help instructors design training programs that encourage the use of safe approaches to handling patients and contribute to the prevention of MSDs.
The entire program is designed to be implemented as a 1-or 2-day training module in schools of nursing. Each element of the program is designed to support and reinforce the other elements. The model for the SPH training program is focused on student learning, faculty development in effective teaching and student assessment, and it is based on three primary concepts:
1. Opinion leader(s) (Dean or Instructors) incorporates the SPH training program into the fundamentals nursing course. 2. Instructor or school negotiates with practice settings to support safer patient-handling practices through purchasing equipment and instituting low-lift policies. 3. Nursing schools permanently adopt the SPH module as part of the curriculum.
The effectiveness of the SPH training program was evaluated in a field study by partner educators at 29 schools of nursing. Nelson et al. [2007] describe the findings from the evaluation study. (An overview of the process used to develop the curriculum is described in a paper by Menzel et al. [2007] .) Equipment vendors participated in the evaluation project by providing state-of-the-art equipment to use in the clinical component of the training curriculum. The vendors also often provided a trained staff person to help the school during the clinical training phase of the training implementation. The evaluation involved a pre-and postdesign with a group of schools of nursing. Nurse educators at 26 nursing schools received curricular materials and training; nursing students received the evidence-based curriculum module. There were three control sites. Questionnaires were used to collect data on knowledge, attitudes, and beliefs about safe handling of patients for both nurse educators and students, before and after training. The authors found that knowledge about SPH concepts improved considerably among both nurse educators and students at intervention schools. Also, both groups at the intervention schools indicate they are more likely to use mechanical lifting devices when they are available.
With a new curriculum that addresses the prevention of biomechanical hazards of patient handling, nurse educators can impart this knowledge directly to students who will soon be entering the labor force as professional nurses. As such, nurse educators are pivotal in changing perceptions throughout the nursing and healthcare industry in order to place a higher value on prevention of MSDs through safe patient-handling methods. From pools of students come individuals who eventually take on roles and positions of leadership as directors of nursing, supervisors of nursing departments, unit charge nurses, and heads of committees (e.g., safety and health committee)-all with some degree of decision-making authority. Further, nursing students who become front-line workers may serve as important advocates among facility staffs to adopt safe patient-handling methods, equipment, and policies. The potential impact of this influence throughout the range of healthcare settings-from acute care hospitals to nursing homes-can be extensively diffuse.
To date, approximately 90 nurse educators have been trained to teach the new training materials. More than 1,500 students have been through the training program. Based on requests for the SPH training materials from numerous schools of nursing, within the next 5 years an estimated 60,000 additional students could be trained using the new materials. If the training materials are adapted for use by healthcare groups for retraining current nurses and other caregivers, many healthcare workers who currently perform patient-handling tasks may be positively affected by this training program. In the future, it is likely that healthcare facilities will adopt SPH programs. Having a highly trained workforce will increase the effectiveness of these programs.
The training program has four main objectives:
1. Provide evidence-based training on SPH to instructors at schools of nursing so that they can teach SPH methods to students. 2. Ensure that the training is sound and that the curriculum is effective in improving the knowledge, attitudes, and beliefs of the students. 3. Provide a full range of educational tools nursing educators can use to increase effectiveness of the training program (see Tool Kit for Safe Patient Handling and Movement Training Program). 4. Encourage all nursing educators at schools of nursing to use the evidence-based, safe-patient-handling curriculum module and recommended laboratory activities for nurse training.
The ultimate goal is to move students beyond simply knowing content to applying what they've learned in a clinical setting.
In order to clarify the difference between the terms "biomechanics" and "body mechanics," we have provided the following definitions. Biomechanics is the study of the mechanics of muscular activity. and how muscular activity leads to internal loading of body tissues, such as the ligaments, joints, and other soft tissues. Biomechanics is useful in determining whether a specific manual patient handling task will create unacceptably high forces inside the body and whether a manual lift is "safe" or not. Body mechanics, on the other hand, is a belief that reliance on "correct" body positions or "body movements" will somehow provide protection from the force associated with lifting and moving patients. Body mechanics is also used to assess the alignment of patients when they are standing, sitting, or lying down. Body mechanics alone, however, is not sufficient to protect the nurse from the heavy weight, awkward postures, and repetition involved in manual handling. Safe manual handling techniques must be used in combination with equipment and technology for safe patient handling and movement. There are four primary 5. Organize the physical environment and the equipment to ensure safe completion of the task. This includes locking the wheels of the bed or chair, putting the bed or stretcher at the correct height, removing clutter, and making sure any mobile equipment is charged.
6. Make sure other team members, if any, know their roles; rehearse if necessary.
7. Position yourself using the principles of body mechanics (above).
8. Coach the patient. After taking training based on this curriculum, students should be able to:
• define healthcare ergonomics;
• recognize high-risk, patient-care activities;
• identify risks in patient-care environments;
• state why mechanical aids are needed when moving and handling patients;
• use algorithms to identify safe patient-handling and movement strategies;
• assess patients to select the right combination of equipment and personnel needed to handle or move them safely;
• apply positioning and mobility techniques that are • Organize local, focused workshops, for example, on sling selection, that are accessible to faculty and staff nurses.
• Send flyers to local hospitals to announce your (instructor) involvement in SPH.
• Conduct outreach to local facilities, such as clinical educators in local hospitals and nursing homes, local nurse executives, and hospital CEOs.
• Hold an open house/equipment fair for local hospitals.
2. Ensure that all faculty members receive training and provide continued emphasis on lack of effectiveness of reliance on body mechanics alone.
3. Invest in developing collaborative efforts with vendors; equipment should be housed on site. 5. Encourage students to talk about SPH to hospital staff.
6. Emphasize to students the evidence underlying the program.
7. Use SPH program to illustrate evidence-based practice in other courses.
8. Obtain equipment early to ensure availability at start of session and during preparation, insure that equipment is maintained properly, and change equipment as necessary.
• Develop a speaker's bureau with members who can speak about the program to others interested in implementation.
• Develop applications for specialty clinical areas such as critical care, emergency department, and obstetrics.
• Conduct outreach to state nursing organizations, state workforce and labor offices, and other schools of nursing.
• Develop a sample policy statement for student handbooks about SPH for adoption by colleges of nursing.
• Get involved in changing nursing textbooks and in writing National Council Licensure ExaminationRegistered Nurse (NCLEX) questions on SPH.
Informing Others about the benefits of the SPH Curriculum
Using the Curriculum
The first step in implementation of the curriculum is to introduce the students to the problem and solutions using a series of didactic activities. The didactic activities are followed by a hands-on laboratory session. The didactic and laboratory content is described below. 
Recommended Student Laboratory Activities
1. Students will be trained in the operation of SPH aids. 2. Students will practice assessing "patients" (mannequins or other students) for their handling and movement needs using the Assessment Criteria and Care Plan for Safe Patient Handling and Movement. Faculty will set up stations representing a variety of tasks that should include, at minimum, the following:
• Lift fully dependent patient out of bed and into chair using powered full-body sling lift (overhead or mobile) • Assist cooperative patient with minimal lowerbody strength from sitting position to standing position using powered sit-to-stand lift • Transfer fully dependent patient to stretcher from bed using lateral transfer device, such as a friction-reducing device • Reposition a patient in bed (side-to-side, up-inbed) using a friction-reducing device
Optional Background Didactic Material for Faculty Principles of Safe Patient Handling and Movement
Patient-handling and movement activities are a necessary part of basic nursing care. Nurses of all ages and experience levels become injured on the job while performing tasks such as getting patients out of bed, transferring them to stretchers, or pulling them up in bed. The way to decrease the occurrence of the MSDs does not lie in improving manual lifting techniques or hiring stronger nurses but in assessing what is needed to accomplish the task safely and then carrying out the task appropriately. Many tasks require the use of mechanical equipment or other SPH aids. This is called ergonomic intervention or modifying the job to protect the worker.
Symptoms of MSDs include pain that varies according to stage:
• Early stage-Pain may disappear after a rest away from work.
• Intermediate stage-Body part aches and feels weak soon after starting work and lasts until well after finishing work.
• Advanced stage-Body part aches and feels weak even at rest, sleep may be affected, light tasks are difficult on days off.
Other symptoms include tingling or numbness, fatigue, and weakness. Signs include redness and swelling or loss of full or normal joint movement.
Individuals should not ignore signs and symptoms of MSDs. For optimum treatment effectiveness and to reduce the risk of severe health outcomes, people should report signs and symptoms as soon as possible. If employees experience signs or symptoms of musculoskeletal disorders, they should report them to the safety and health department as early as possible and seek treatment.
The basic principles of ergonomics, or fitting the job to the worker, seem to offer the best hope for improving the problems associated with muscle and joint disorders caused by nursing tasks. The ergonomic approach is a step toward the goal of decreasing the number and severity of job-related injuries in nursing practice by increasing safety and decreasing fatigue. Patientcare ergonomics will improve productivity and help caregivers feel less tired at the end of the workday.
Ergonomic approaches are used to 1. design jobs and job tasks to fit each person rather than expecting each person to adapt to poor work designs; 2. achieve a proper match between the worker and his or her job by understanding and incorporating the limits of the individual 3. evaluate the work environment, taking into account that when job demands exceed the physical ability of workers, problems likely exist.
Risk Factors that May Lead to Musculoskeletal Disorders
The key to nurses working safely is careful analysis of the risk factors involved in providing patient care. Ergonomic assessments focus on two of these key factors: characteristics of the work environment and characteristics of job tasks.
Characteristics of the Work Environment
There is greater risk of injury for nurses in nursing homes, geriatric units, and spinal cord injury units than in general hospital units because more patient handling occurs in these work environments. Characteristics of the work environment can include the nursing practice setting, patient assignments, scheduling, space, equipment, and staffing. The environment offers many factors that increase the risk of injury for nurses:
• Slippery or wet surfaces • Physical obstructions (e.g., cabinets, toilets)
• Obstructions on floor surfaces • Uneven floor surfaces • Uneven work surfaces (e.g., different heights between caregivers arms and bed, different heights between wheelchair and toilets) • Too small or too difficult-to-access spaces • Too small a width to the entrance way • Poor arrangement of furnishings • Poor bathing area design • Poor design of chairs Much of the problem regarding back injuries to workers in nursing facilities has been blamed on lack of appropriate equipment in working condition and on understaffing. Some lifts and patient care tasks do require multiple staff members to accomplish safely, and, because low staffing makes this teamwork difficult, nurses often attempt these tasks alone.
Characteristics of Job Tasks
The risk for lifting injuries increases for nurses who hold patients away from the body while lifting and when they bend and twist during the lifting process. This awkward angle and position frequently occurs during bathing and feeding, but the greatest risk is associated with one-person transferring techniques. Sudden high effort from unexpected events, such as preventing a patient from falling, is also associated with high risk for injury.
A caregiver commonly performs on-the-job activities that put him or her at risk of an MSD:
• Reaching and lifting loads far from the body • Unexpected changes during the lift (e.g., combative patient, falling patient) • Excessive pushing or pulling forces required to accomplish task • Lack of ability to grasp the patient securely (no handles) • Totally dependent, unpredictable, or combative patient • Patient's inability to understand • Patient's special medical conditions such as burns or stroke Some nursing tasks put the caregiver at risk of injury if done without assistance:
• Transferring patient from bathtub to wheelchair, wheelchair to shower/commode chair, wheelchair to bed, bed to stretcher, and vice versa • Lifting a patient from the floor • Weighing a patient • Bathing a patient in bed, in a shower chair, or on a shower trolley or stretcher • Undressing/dressing a patient, including applying antiembolism stockings • Repositioning patient in bed from side to side or to the head of the bed • Repositioning patient in geriatric chair or wheelchair • Making an occupied bed • Feeding a bed-ridden patient • Changing absorbent pad when bed is occupied Summary In the past, nursing schools taught that body mechanics (i.e., specialized positioning of the caregiver's body) could protect against injury during manual handling procedures. However, research has shown that body mechanics alone is not protective:
• Manual lifting techniques are not based on studies of women.
• Manual lifting techniques focus only on the lower back.
• Manual lifting techniques are based on loads that weigh far less than typical patients.
• Manual lifting techniques are based on the assumption that the load is stable and held close to the body.
In addition, many of the characteristics of moving patients make body mechanics unsuitable for manual handling:
• The load is often unstable.
• Patients do not have handles.
• A patient's weight is distributed unevenly.
• A patient may be combative.
From The Nurse's Load (Lancet editorial, 1965, p.422 
Start Here
Can patient assist?
Destination surface should be 1/2" lower for all lateral patient moves. For patients with Stage III or IV pressure ulcers, care must be taken to avoid shearing force. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then then patient should be considered to be fully dependent and assistive devices should be used for the transfer. (Waters, T. [2007] . When is it safe to manually lift a patient? American Journal of Nursing, 107[8] 
25
Use floor-based lift and 2 or more caregivers.
Start Here
Is the patient cooperative?
High/Low exam tables and stretchers would be ideal. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used for the transfer. (Waters, T. [2007] 
This is not a one person task: DO NOT PULL FROM HEAD OF BED. When pulling a patient up in bed, the bed should be flat or in a Trendelenburg position (when tolerated) to aid in gravity, with the side rail down. For patients with Stage III or IV pressure ulcers, care should be taken to avoid shearing force.
The height of the bed should be appropriate for staff safety (at the elbows). If the patient can assist when repositioning "up in bed," ask the patient to flex the knees and push on the count of three. During any patient handling task, if the caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? 
Use floor-based lift that goes all the way down to the floor (most of the newer models are capable of this). During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] Note that a standard porcelain toilet typically has a weight limit of 350 pounds; the patient may need a bariatric commode chair or steel toilet. In older lifts, more effort is neeed to place the sling under the patient, which may require a minimum of 3 caregivers.
Stand by for safety as needed*

Partially or No
Bariatric Algorithm 1: Bariatric Transfer To and From: Bed/Chair, Chair/Toilet, or Chair/Chair rev. 10/01/08 * "Stand by for safety." In most cases, if a bariatric patient is about to fall, there is very little that the caregiver can do to prevent the fall. The caregiver should be prepared to move any items out of the way that could cause injury, try to protect the patient's head from striking any objects or the floor and seek assistance as needed once the person has fallen. If patient has partial weight-bearing capability, transfer toward stronger side. Consider using an abdominal binder if the patient's abdomen impairs a patient-handling task. Assure equipment used meets weight requirements. Standard equipment is generally limited to 250-350 lbs. Facilities should apply a sticker to all bariatric equipment with "EC" (for expanded capacity) and a space for the manufacturer's rated weight capacity for that particular equipment model. Identify a leader when performing tasks with multiple caregivers. This will assure that the task is synchronized for increased safety of the health care provider and the patient. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . The destination surface should be about 1/2" lower for all lateral patient moves. Avoid shearing force. Make sure bed is the right width, so excessive reaching by caregiver is not required. Lateral transfers should not be used with speciality beds that interfere with the transfer. In this case, use a bariatric ceiling lift with supine sling. Ensure bed or stretcher doesn't move with the weight of the patient transferring. ** Use a bariatric stretcher or trolley if patient exceeds weight capacity of traditional equipment.
Start Here
Bariatric Algorithm 2: Bariatric Lateral Transfer To and From: Bed/Stretcher/Trolley rev. 10/01/08 * * "Stand by for safety." In most cases, if a bariatric patient is about to fall, there is very little that the caregiver can do to prevent the fall. The caregiver should be prepared to move any items out of the way that could cause injury, try to protect the patient's head from striking any objects or the floor and seek assistance as needed once the person has fallen. Assure equipment used meets weight requirements. Standard equipment is generally limited to 250-350 lbs. Facilities should apply a sticker to all bariatric equipment with "EC" (for expanded capacity) and a space for the manufacturer's rated weight capacity for that particular equipment model. If patient has partial weight-bearing capability, transfer toward stronger side. Consider using an abdominal binder if the patient's abdomen impairs a patient-handling task. Identify a leader when performing tasks with multiple caregivers. This will assure that the task is synchronized for increased safety of the health care provider and the patient. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When pulling a patient up in bed, place the bed flat or in a Trendelenburg position (if tolerated and not medically contraindicated) to aid in gravity; the side rail should be down. Avoid shearing force. Adjust the height of the bed to elbow height. Mobilize the patient as early as possible to avoid weakness resulting from bed rest. This will promote patient independence and reduce the number of high-risk tasks caregivers will provide. Consider leaving a friction-reducing device covered with drawsheet, under patient at all times to minimize risk to staff during transfers as long as it doesn't negate the pressure relief qualities of the mattress/overlay. Use a sealed, high-density, foam wedge to firmly reposition patient on side. Skid-resistant texture materials vary and come in set shapes and cut-your-own rolls. If patient has partial weight-bearing capability, transfer toward stronger side. Consider using an abdominal binder if the patient's abdomen impairs a patient-handling task. Assure equipment used meets weight requirements. Standard equipment is generally limited to 250-350 lbs. Facilities should apply a sticker to all bariatric equipment with "EC" (for expanded capacity) and a space for the manufacturer's rated weight capacity for that particular equipment model. Identify a leader when performing tasks with multiple caregivers. This will assure that the task is synchronized for increased safety of the healthcare provider and the patient. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . Take full advantage of chair functions, e.g., chair that reclines, or use an arm rest of chair to facilitate repositioning. Make sure the chair wheels are locked. Consider leaving the sling under the patient at all times to minimize risk to staff during transfers after carefully considering skin risk to patient and the risk of removing/replacing the sling for subsequent moves.
Fully Fully "Stand by for safety." In most cases, if a bariatric patient is about to fall, there is very little that the caregiver can do to prevent the fall. The caregiver should be prepared to move any items out of the way that could cause injury, try to protect the patient's head from striking any objects or the floor and seek assistance as needed once the person has fallen. If patient has partial weight-bearing capability, transfer toward stronger side. Consider using an abdominal binder if the patient's abdomen impairs a patient handling task. Assure equipment used meets weight requirements. Standard equipment is generally limited to 250-350 lbs. Facilities should apply a sticker to all bariatric equipment with "EC" (for expanded capacity) and a space for the manufacturer's rated weight capacity for that particular equipment model. Identify a leader when performing tasks with multiple caregivers. This will assure that the task is synchronized for increased safety of the healthcare provider and the patient. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? Assemble multidisciplinary team to develop creative solutions that are safe for patient and caregiver. _______________________ Examples: Modify use of a full body sling lift to elevate limbs for bathing or wound care (i.e. bariatric limb sling). Use draw sheet with handles for 2 caregivers (one per side) to elevate abdominal mass to access the perineal area (e.g., catheterization, wound care).
To facilitate drying a patient between skin folds, use the air-assisted lateral transfer aid to blow air or use a hair dryer on a cool setting. Use sealed high-density foam wedge to firmly reposition patient on side. Skid-resistant texture materials vary and come in set shapes and cut-your-own rolls. Examples include: Dycem(TM) Scoot-Guard(TM): antimicrobial; clean with soap and water, air dry. Posey-Grip(TM): Posey-Grip does not hold when wet. Washable, reusable, air dry.
A multidisciplinary team needs to problem solve these tasks, communicate to all caregivers, refine as needed and perform consistently. Consider using an abdominal binder if the patient's abdomen impairs a patient handling task. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? If the patient has respiratory distress, the stretcher must have the capability of maintaining a high Fowler's position. Newer equipment often is easier to propel. If patient is uncooperative, secure patient in stretcher. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? American Journal of Nursing, 107[8] Stand by for safety to escort to toilet or bedside commode.
(minimum of 1-2 caregivers).
Stand by for safety to escort to toilet. (minimum of 1-2 caregivers).
Can toilet accommodate patient's weight?
Use full-body sling lift with a toileting sling to transfer to bedside commode (minimum of 3 caregivers)
Considerations:
Is bathroom doorway wide enough to accommote entry of mechanical lift device and patient? Assure equipment used meets weight requirements and is appropriately sized for patient. Typically, standard toilets are rated to 350 lbs maximum capacity. During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight, then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? American Journal of Nursing, 107[8] , 53-59.)
Is patient cooperative?
Use stand-assist lift and transfer patient onto bedside commode. Use floor-based lift that goes all the way down to the floor (most of the newer models are capable of this). During any patient transferring task, if any caregiver is required to lift more than 35 lbs of a patient's weight then the patient should be considered to be fully dependent and assistive devices should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? Can patient assist?
GENERAL NOTES:
For any patient who has, or is at risk for a pressure ulcer, care should be taken to avoid shearing force (such as using a friction reducing device for repositioning in bed). Shearing force is when there are two forces moving in opposite directions adjacent to each other (like scissors).
The height of the bed should be appropriate for staff safety (at elbow height). During any patient handling task, if the caregiver is required to lift more than 35 lbs./(16 kg.) of a patient's weight, then the patient should be considered fully dependent and an assistive device should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? American Journal of Nursing, 107(8), [53] [54] [55] [56] [57] [58] [59] Encourage patient to assist using a position aid (repositioning pole or side rail) (see recommendations by weight (next 3 boxes) Partially
FOOTNOTES:
1. Maintain orthopaedic precautions as prescribed while performing this activity such as total hip, knee, shoulder, or spine precautions. 2. Select sling to meet and maintain the patient's pre-op or post-op positioning guideline/precautions for the affected limb/body part(s). For more information on sling section, see Appendix A. 3. Examples of repositioning mechanical devices are: Turning clips: these simple slips attach to a bed sheet and can be used with a floor-based lift or ceiling-based lift to facilitate turning a patient. Turning straps/slings: one end of these straps or slings is connected to the bed and the other end is attached to either a ceiling or floor based lift to facilitate turning the patient. Powered mechanical devices: a ceiling lift is a powered overhead lift that can be used with a repositioning sling to turn a patient in bed. Friction reducing devices: either tubular in design, or two separate pieces of material are placed under the patient to assist in turning the patient in bed or moving the patient to the head of the bed. Pulley systems: these devices work by use of a pulley system and an overhead frame. The user turns a crank, which engages the pulley system to retract straps that are connected to a rod and bed sheet, thus turning the patient on the side. 4. If the patient weighs more than 234 lbs. mechanical assistive devices should be used to assist. Use your best clinical judgment for the number of caregivers required to assist. September 25, 2008 Can the patient bear weight with lower extremities?
78-156 lbs
FOOTNOTES:
1. See 1A, 1B, 1C, 1D below for techniques to position patient at side of bed.
1A. Moving from supine head of bed elevated to sitting at edge of bed requires: Patient's ability to shift their seated weight in a sitting position. Typically accomplished by unweighting one buttock and moving it toward the edge of the bed; repeating this in alternating fashion until patient is sitting at edge of bed. 1B. With an impaired upper or lower extremity, caregiver might need to support the limb while patient attempts #1A. 1C. If patient is unable to accomplish #1A with #1B and the amount of assistance from caregiver will exceed 35 lbs., then a mechanlical lift device should be used to achive sitting position at the edge of the bed. 1D. Anti-friction sheets and seated discs might be useful when the amount of caregiver assistanace is close to recommended limits; be aware of skin shearing risks. Shearing forces are caused when there are two forces moving in opposite directions adjacent to each other (like scissors). 2. Maintain orthopaedic precautions as prescribed while performing this activity such as total hip, knee, shoulder, or spine precautions. 3. Select sling to meet and maintain the patient's pre-op or post-op positioning guideline/precautions for the affected limb/body part(s). For more information on sling section, see Appendix A. 4. This will include situations where the patient may be allowed: a) Limited weight bearing on one lower extremity and full weight bearing on the other extremity; b) Partial weight bearing through both lower extremities. 
GENERAL NOTES:
If patient has partial weight bearing capacity, transfer toward stronger side. For car transfers: a) If patient cannot tolerate a seated position when doing a car transfer use a stretcher transfer or alternative transportation may be required; b) All car transports should comply with state laws for both children and adults; c) Don't forget to use all of the features of the car (ie., adjustability of the seat) during the transfer.
The height of the bed should be appropriate for staff safety (at elbow height). During any patient handling task, if the caregiver is required to lift more than 35 lbs./(16 kg.) of a patient's weight, then the patient should be considered fully dependent and an assistive device should be used. (Waters, T. [2007] . When is it safe to manually lift a patient? Can the patient bear weight with lower extremities?
FOOTNOTES:
1. Moving from supine head of bed elevated to sitting at edge of bed requires a patient's ability to shift their seated weight in a sitting position: a. When assistance is not required, this is typically accomplished by unweighting one buttock and moving it toward the edge of the bed; repeating this in alternating fashion, until patient is sitting at the edge of the bed. b. With an impaired upper or lower extremity:
if the amount of assistance from caregiver does not exceed 35 lbs., caregiver may provide limb support while patient moves unassisted to side of bed (see a. above) if the amount of assistance from caregiver may exceed 35 lbs., then a limb support strap/sling with a mechanical lift will provide limb support while patient moves unassisted to side of bed (see 1a. above) c. If patient is unable to accomplish a. and/or b. then utilize one of the following options: mechanical lift device with a seated sling to lift patient to side of bed friction-reducing device to assist staff in pulling patient to side of bed. d. Friction-reducing devices and seated discs may be useful when the amount of caregiver assistance is close to recommended limits, but be aware of skin shearing risks. Shearing is caused when there are two forces moving in opposite directions adjacent to each other (like scissors). 2. Select sling to meet and maintain the patient's pre-op or post-op positioning guideline/precautions for the affected limb/body part(s). For more information on sling selection, see Appendix A. 3. Patient can bear weight on one leg only (e.g., weight bearing on unaffected limb or limited weight bearing on affected limb). Patient weight is divided into weight categories ranging from very light to morbidly obese (see Table 1 ). Normalized weight for each leg and each arm are calculated as a percentage of body weight where each complete arm weighs 5.1% of total body mass and each leg weighs 15.7% of total body mass [Chaffin et al. 1999] . All weights are presented in both pounds and kilograms, rounded to the nearest whole unit.
Orthopaedic Clinical Tool #1: Lifting and Holding Legs or Arms in an Orthopaedic Setting [Chaffin et al. 1999 ] and 75th percentile U.S. adult female shoulder to grip length (the mean equals 610 mm, the standard deviation equals 30 mm) [Pheasant 1992] . Maximum loads for one person for a 2-handed lift (i.e., 22.2 lbs./10.1 kg.) are calculated as twice that of a one-handed lift. Muscle strength capabilities diminish as a function of time; therefore, maximum loads for 2-handed holding of body parts are presented for 1, 2, and 3 minute durations. After 1 minute, muscle endurance has decreased by 48%, decreased by 65% after 2 minutes, and, after 3 minutes of continuous holding, strength capability is only 29% of initial lifting strength [Rohmert 1973a; 1973b] . If the limits in ergonomic To determine whether it is acceptable to lift or hold a limb with a cast, multiply the patient's weight times the limb factor (0.157 for leg and 0.051 for arm) and add the weight of the cast to obtain the total limb weight. Compare the calculated total limb weight to the value in the appropriate task box (e.g. 11.1 lbs for 1 handed lift, 22.2 lbs for 2 handed lift, etc.). If the total limb weight exceeds the weight in the appropriate box, then the caregiver should not manually lift the limb alone but should use an assistive device or more than one caregiver to perform the lift. On the other hand, if the calculated weight is less than the value in the appropriate box, then it is acceptable to manually lift and hold the limb, and the caregiver should use clinical judgment and not hold longer than noted.
As an example, if the patient weighs 200 lbs. and has an arm cast weighing 5 lbs., then the total arm weight would be 200 lbs. × 0.051 plus 5 lbs., or 15.2 lbs. In this case, the arm should not be lifted with one hand (i.e., 15.2 lbs. > 11.1 lbs.). It could be lifted with two hands (i.e., 15.2 lbs. < 22.2 lbs.) but not held in that position for more than a few seconds (15.2 lbs. > 11.6 lbs.). Similarly, if the patient weighs 75 lbs. and has a 5 lb. leg cast, then the total limb weight would be 75 lbs. x 0.157 plus 5 lbs., or 16.8 lbs. In this case, it would be unacceptable to lift the limb with one hand (i.e., 16.8 lbs. > 11.1 lbs.). However, lifting with two hand would be acceptable (i.e., 16.8 lbs. < 22.1 lbs.), but the limb should not be held for more than a few seconds (16.8 lbs. > 11.6 lbs.).
Orthopaedic Clinical Tool #2: Alternate Method for Determining Safe Lifting and Holding of Limbs with Casts To determine whether it is acceptable to lift or hold a limb with a cast, multiply the patient's weight times the limb factor (0.157 for leg and 0.051 for arm) and add the weight of the cast to obtain the total limb weight. Compare the calculated total limb weight to the value in the appropriate task box (e.g. 11.1 lbs for 1 handed lift, 22.2 lbs for 2 handed lift, etc.). If the total limb weight exceeds the weight in the appropriate box, then the caregiver should not manually lift the limb alone but should use an assistive device or more than one caregiver to perform the lift. On the other hand, if the calculated weight is less than the value in the appropriate box, then it is acceptable to manually lift and hold the limb, and the caregiver should use clinical judgment and not hold longer than noted.
As an example, if the patient weighs 200 lbs. and has an arm cast weighing 5 lbs., then the total arm weight would be 200 lbs. × 0.051 plus 5 lbs., or 15.2 lbs. In this case, the arm should not be lifted with one hand (i.e., 15.2 lbs. > 11.1 lbs.). It could be lifted with two hands (i.e., 15.2 lbs. < 22.2 lbs.) but not held in that position for more than a few seconds (15.2 lbs. > 11.6 lbs.). Similarly, if the patient weighs 75 lbs. and has a 5 lb. leg cast, then the total limb weight would be 75 lbs. x 0.157 plus 5 lbs., or 16.8 lbs. In this case, it would be unacceptable to lift the limb with one hand (i.e., 16.8 lbs. > 11.1 lbs.). However, lifting with two hand would be acceptable (i.e., 16.8 lbs. < 22.1 lbs.), but the limb should not be held for more than a few seconds (16.8 lbs. > 11.6 lbs.). Table 2 .2 provides some predicted weights for a fiberglass cast.
